Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.045; wR factor = 0.124; data-to-parameter ratio = 16.2.
In the title compound, C 29 H 19 F 3 N 2 O, a phenanthroline-fused imidazole tetracyclic system, the fused benzene rings deviate slightly from the central ring and make dihedral angles with this ring of 3.47 (8) and 3.05 (8) . The trifluoromethylphenyl ring is roughly coplanar with the phenanthroline-fused imidazole tetracyclic system [dihedral angle = 11.02 (6) ], while the methoxyphenyl ring is almost perpendicular [dihedral angle = 87.65 (6) ]. There are intramolecular C-H Á Á Á interactions involving the methoxyphenyl ring and the central phenanthroline ring, as well as an intermolecular C-HÁ Á Á interaction involving the phenanthroline ring. In addition, there is an intermolecularinteraction involving the central phenanthroline ring and the trifluoromethylphenyl ring [centroid-centroid distance = 3.685 (2) Å ], as well as C-HÁ Á ÁN interactions linking the molecules into dimers.
Related literature
For background to the supramolecular architecture of phenanthroline compounds, see: Lehn (1995) . For metal sensors, see: Walters et al. (2000) . For molecular electronics, see: Peng et al. (1997) . For photo sensitizers see: Hara et al. (2001) . For a related structure, see: Sathishkumar et al. (2013) Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg are the centroids of the methoxyphenyl and phenthroline rings, repsectively. Data collection: APEX2 (Bruker, 2008) ; cell refinement: APEX2 and SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2009 ).
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Comment
The large variety of complexes based on phenanthroline or polypyridyl derivatives allows the formation of many different molecular systems with various applications ranging from metallo-supramolecular chemistry (Lehn, 1995) , metal sensors (Walters et al., 2000) , molecular electronics (Peng et al., 1997) , and photo sensitizers (Hara et al., 2001) . Therefore, in the recent years the preparation of phenanthroimidazoles has gained great attention.
In this phenanthroline triclinic ring system, the phenyl rings on either end are slightly deviated from the central ring and make the dihedral angles with this ring of 3.47 (8)° and 3.05 (8)° respectively. The trifluromethyl phenyl ring is almost coplanar with the phenanthroline fused imidazole tetracyclic system (dihedral angle of 11.02 (6)°) while methoxy phenyl ring is almost perpendicular (dihedral angle of 87.65 (6)°).
The maximum deviation of C9 atom from the mean plane of the tetracyclic phenantherene fused imidazole ring is 0.078 (2)° and that of C29 atom from the methoxy phenyl ring is -0.043 (3)°. The C22 atom of the trifluromethyl phenyl ring is deviated by -0.040 (2)°.
There are intramolecular C3-H3 ···π and C17-H17···π (methoxyphenyl ring system) interactions as well as an intermolecular C10-H10···π interaction involving the phenanthroline ring (at the symmetry code x, 1/2 -y, 1/2 + z).
There is an intermolecular π-π interaction involving the central ring phenanthroline ring and the trifluoromethyl phenyl ring (Cg···Cg 3.685 Å, 1-x, -y, 2-z). In addition there C-H···N out-of-plane interactions linking the molecules into dimers as shown in Fig. 2 .
Experimental
A mixture of phenanthrene-9,10-dione (1.0 g,4.8 mmol), ammonium acetate (1.48 g,19.2 mmol), 4-trifluromethylbenzaldehyde(0.83 g,4.8 mmol) and 4-methoxyaniline (2.95 g,24 mmol) have been refluxed in ethanol (20 mL) at 80°C.
The reaction was monitored by TLC and purified by column chromatography using petroleum ether:ethyl acetate (9:1) as the eluent.Yield: 0.74 g (51%)
Refinement
All the hydrogen atoms were geometrically fixed and allowed to ride on their parent atoms with C-H= 0.93 -0.97 Å,and U iso (H) = 1.3U eq (C)
Computing details
Data collection: APEX2 (Bruker, 2008) ; cell refinement: APEX2 and SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) ; software used to prepare material for supplementary materials sup-2 Acta Cryst. (2013). E69, o1293-o1294 publication: PLATON (Spek, 2009 ).
Figure 1
The molecular structure and labelling scheme for (I) with displacement ellipsoids for non-H atoms are drawn at the 30% probability level. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.18 e Å −3 Δρ min = −0.24 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq F1 0.94082 (11) −0.18352 (6) 0.83630 (17) 0.0945 (5) 0.0452 (9) 0.0450 (9) 0.0388 (9) −0.0016 (7) 0.0043 (7) 0.0057 (7) C25 0.0504 (10) 0.0563 (10) 0.0355 (9) 0.0002 (8) 0.0003 (7) −0.0043 (7) C26 0.0357 (8) 0.0465 (9) 0.0503 (10) −0.0025 (7) 0.0002 (7) −0.0086 (7) 
